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ABSTRACT 
The increase in incidence of food allergies is a major concern for all types of 
foodservice establishments, including college and university dining. The prevalence of 
food allergies among young adults along with their risk-taking nature make it imperative 
for college and university dining operators to have appropriate measures in place to 
prevent incidences of food allergies. The purpose of this study was to examine food 
allergy knowledge, attitudes, practices, training, and training needs among employees 
who were employed in university dining. A paper-based questionnaire was developed for 
this purpose. Data showed differences in knowledge, attitudes, practices, training received, 
and training needs between student and non-student employees. Attitudes were identified 
as a significant influence on food allergy practices. Food allergy training was not usually 
provided but receiving food allergy training was perceived as necessary by all employees’. 
Outcomes from this study have implications for food allergy training and development of 
policies and procedures to protect food allergy sufferers in college and university settings. 
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CHAPTER 1.  INTRODUCTION 
Background 
The number of individuals suffering from food allergies is on the rise.  A food 
allergy is a reaction of the immune system in response to proteins in food.  Ingesting the 
offending food causes the release of massive amounts of chemicals, including histamines, 
resulting in symptoms of an allergic reaction (FAAN, 2010).  Symptoms of an allergic 
reaction may include rashes, swelling, hives, itching, loss of consciousness, trouble 
breathing, and wheezing.  Anaphylaxis is a severe form of allergic reaction that can cause 
hypotension, loss of consciousness, and possibly death.  
About 1 in 25 Americans (FAAN, 2010) suffer from a food allergy.  The National 
Institute of Allergy and Infectious Diseases (2008) reported that every year, food allergies 
are estimated to account for approximately 30,000 episodes of anaphylaxis and 100-200 
deaths in the United States.  A study released by the Centers for Disease Control and 
Prevention (2008) showed that there had been an 18% increase in the prevalence of food 
allergies between 1997 and 2007. While allergies to sesame seeds has been increasing 
(Sicherer, Munoz-Furlong, Godbold, & Sampson, 2010), 90% of food-induced allergic 
reactions are caused by eight foods (milk, peanuts, tree nuts, soy, wheat, eggs, fish, and 
shellfish) (FAAN, 2010). 
A study conducted from 1994 to 2004 by Bock, Munoz-Furlong, and Sampson 
(2007) showed that 16 out of 63 food allergy-related fatalities occurred among college-
age students, 50% of which occurred on college campuses.  Currently, college-age 
students are confronted with a variety of risks relating to food allergies because many 
colleges and universities are not equipped to meet the needs of students with food 
allergies (Greenhawt, Singer & Baptist, 2009).  Another study of college-age students 
with food allergies indicated that they were less likely to carry self-injectable epinephrine 
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and more likely to eat foods they might be allergic to (Sampson, Munoz-Furlong, & 
Sicherer, 2006).  With the prevalence of food allergies among this demographic and its 
risk-taking tendency, foodservice establishments need to know how to provide allergen-
free food to these customers and how to handle incidences of food allergies if faced with 
food allergy emergencies (Abbot, Byrd-Bredbenner, & Grasso, 2007).  
Providing allergen-free food to customers with food allergies is challenging as 
the number of people with food allergies continues to increase.  However, in order to 
reduce the incidence of food allergies, Greenhawt et al. (2009) suggested campus dining 
operations label foods to disclose allergens, avoid cross-contact during food preparation 
and service, and provide customers with allergen-free food options upon their request.  
Abbot et al. (2007) emphasized the importance of communication between customers and 
foodservice providers.  In other words, patrons with a food allergy should provide 
accurate information about their allergies to the foodservice staff, and foodservice 
personnel should ensure that the food prepared and served is safe for consumption by 
allergic customers.  According to the Food Code (FDA, 2009), the person in charge at a 
foodservice establishment should provide food allergy training to staff as part of the food 
safety training. Providing training can help educate foodservice workers about the correct 
procedures for allergen handling and serving customers with food allergies.  
Despite the significant role of employees, university foodservice managers often 
hire part-time employees with no foodservice experience so as to have flexibility in 
staffing (Neumann, Stevens, & Graham, 2001).  Lin (2005) demonstrated the problems 
inherent in hiring student employees who frequently have less awareness about food 
safety in a college and university dining setting.  In a national survey of all college and 
university dining directors who were members of the National Association of College and 
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University Foodservices (NACUFS), Rajagopal and Strohbehn (2011) found that none 
reported presence of food allergy policies at the institutional level and about half of the 
95 respondents said that there were no allergy policies in place at the foodservice 
department level.  Because that allergic college students are less likely to take the 
necessary precautions when eating out (Greenhawt et al., 2009), responsibility of 
providing a safe environment falls on college and university dining services.  
Purpose of study 
All employees working in foodservice establishments bear the responsibility to 
ensure that the food served to customers is safe.  In particular, foods prepared and served 
to patrons with an identified food allergy should receive additional attention than those 
served to non-allergic patrons.  Thus, it is imperative for food service workers to have 
accurate information about food allergies and allergen handling.  However, the food 
allergy knowledge, attitudes, practices, training and training needs of foodservice workers 
in college and university dining settings has not been systematically investigated.  The 
purpose of this study was to examine food allergy, knowledge, attitudes, practices, 
training, and training needs of foodservice employees who were employed with Iowa 
State University (ISU) Dining.  
Significance of the Study 
Examining employee, knowledge, attitudes,  practices, training, and training needs 
in handling food allergies in a college and university dining setting will identify areas 
needing improvement.  Identifying areas of improvement will help in gaps that can be 
addressed with training and development of policies and procedures. 
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Research questions 
1. Are there differences in food allergy knowledge, attitudes, practices, training, and 
training needs between student and non-student employees in university dining? 
 
2. Are there differences in food allergy knowledge, attitudes, practices, training, and 
training needs based on university dining employee demographic characteristics? 
 
3. Does a relationship exist between university dining employees’ food allergy 
knowledge, attitudes, practices, training, and/or training needs? 
 
4. Which variable among food allergy knowledge, attitudes, and training has the 
greatest effect on food allergy practices of university dining employees? 
 
Key Terms 
The following terms used in this study were established by Food Allergy & Anaphylaxis 
Network (FAAN, 2005).  
 Food allergy: An immune system response to a food that the body mistakenly 
believes is harmful.  Once the immune system determines that a particular food is 
harmful, it creates specific antibodies to it resulting in an allergic reaction.  
 Food allergen: A food that triggers an allergic reaction.  Eight foods account for 
90% of all food-allergic reactions: milk, eggs, peanuts, tree nuts, fish, shellfish, 
wheat, and soy. 
 Cross-contact: Occurs when allergen containing foods come in contact with non-
allergen foods during food handling.  
 Anaphylaxis: A severe allergic reaction involving swelling of the tongue and 
throat that is rapid in onset and may cause death if untreated. 
 Food intolerance: An adverse reaction caused by the lack of an enzyme in the 
gastrointestinal system.  It is uncomfortable but not life-threatening.  
 Epinephrine: Medication of choice for controlling a severe allergic reaction.  It is 
available by prescription as a self-injectable device in case of adverse reactions.  
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CHAPTER 2.  REVIEW OF LITERATURE 
Introduction 
A National Institute of Allergy and Infectious Diseases (NIAID, 2008) study 
found that the number of people in the United States with food allergies is increasing and 
it is one of the fastest-growing public health issues. A food allergy is defined as a 
response of the immune system to proteins in foods (Burks, Helm, Stanely, & Bannon, 
2001). According to the Food Allergy and Anaphylaxis Network (FAAN, 2010), 
approximately 15 million Americans have food allergies, including nearly 6 million 
children. Bock, Munoz-Furlong, and Sampson (2001) found that 15 of 32 food allergy 
reactions between 1994-1999 occurred in response to food consumed at retail foodservice 
establishments. This suggests that individuals with food allergies have an increased risk 
of exposure to food allergens when they dine away from their home.  
Employees in all foodservice establishments should be responsible for ensuring 
the safety of food served, particularly food served to patrons with food allergies. The 
2009 Food Code highlighted the importance of increasing employees’ food allergy 
awareness as part of the food safety training provided to employees by the person in 
charge at a foodservice establishment (FDA, 2009). Training for food safety that includes 
dealing with customers with food allergies will increase foodservice employees’ 
knowledge and give them the requisite skills for handling customers with food allergies 
(Lee, 2012), which in turn will protect customers with food allergies. 
Incidence of Food Allergies 
Food allergies are a growing public health concern in the U.S.  An estimated 15 
million adults in the U.S. (4%) and 6 million children (8%) suffer from food allergies 
(FAAN, 2010; Sampson, 2004). The public health concerns arising from food allergies 
are reflected in the fact that food allergies are responsible for around 30,000 cases of 
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medical emergencies and 150 to 200 deaths per year in the U.S. (Bock et al., 2001; 
Sicherer, Munoz-Furlong, Godbold, & Sampson, 2003). The Centers for Disease Control 
and Prevention (2008) reported that from 1997 to 2007 there was a steady 18% increase 
in prevalence of food allergies among individuals less than 18 years of age. Between 
1997 and 2002, the number of children with peanut allergies approximately doubled 
(Sicherer et al., 2003).  
A food allergy is an immune system response to proteins in foods that the body 
mistakenly believes is harmful. Once the immune system decides that a particular food is 
harmful, it creates specific antibodies to it. The next time, further exposure to the same 
food allergen results in the release massive amounts of chemical called histamine in order 
to protect the body. These chemicals trigger a cascade of allergic symptoms (FAAN, 
2005). While any food can cause an allergic reaction, eight foods account for 90% of all 
food-based allergic reactions: peanuts, tree nuts, milk, eggs, fish, shellfish, soy, and wheat 
(FAAN, 2010). Among these eight most common food allergens, allergic reactions to 
peanuts and tree nuts were reported by 1.1% of the U.S population; these can be severe 
and account for the majority of deaths (Bock et al, 2001; Furlong, DeSimone, & Sicherer, 
2001).  
Most food allergy symptoms are minor, such as rashes, itching, and swelling of 
lips, but some allergic reactions can be much more severe, known as anaphylaxis, or 
anaphylactic shock. Olson, Teuber, and Bruhn (2009) defined anaphylaxis as a severe and 
life-threatening response to a food allergy, which has tremendous negative effects on 
multiple organ systems that can cause death. According to Sicherer, Furlong, Desimone, 
and Sampson (1999), the severity of food allergic reactions can be graded as a) mild 
(significant skin or gastrointestinal symptoms either alone or in combination with mild 
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symptoms in other systems or any combination of mild symptoms); b) moderate 
(wheezing alone or significant involvement of two organ systems); and c) severe 
(hypotension, wheezing with evidence of hives, diarrhea/vomiting, or significant 
involvement of three organ systems). 
An Epi-Pen™ is a self-injecting syringe containing epinephrine which can be 
used to treat acute and severe allergic reactions. Many of those at risk of anaphylactic 
response to food allergies carry one with them at all times. Over-the-counter 
antihistamines can be used to manage symptoms of non-severe allergic reactions. There is 
no cure for food allergies. The best way to prevent allergic reactions to specific foods is 
to avoid the offending food protein; this is fundamental to the safety and well-being of 
individuals with food allergies (FAAN, 2010).  
Legislations Related to Food Allergy Management in Foodservice Establishments 
The Food Allergen Labeling and Consumer Protection Act (FALCPA) of 2004 
(Public Law 108-282), mandated that the labels of foods containing any of the eight main 
food allergens (milk, eggs, fish, shellfish, peanuts, tree nuts, wheat, and soy) must declare 
the allergen in clear language, by including (a) the plain-language name of the allergen(s) 
in the ingredient list (e.g., "soy"), (b) a separate statement with the word “contains” 
followed by the name of the allergen(s), for example, “contains milk and wheat,” or (c) a 
parenthetical statement within the list of ingredients, for example, “albumin (egg)”. The 
purpose of FALCPA is to provide the millions of consumers who suffer from food 
allergies with accurate and easy to understand food allergy information. FALCPA is 
particularly beneficial to children who must learn to recognize the names of the allergens 
so they can avoid allergic reactions to foods. Under FALCPA, food manufacturers must 
identify in plain English on their product labels the potential presence of any ingredient 
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that is an allergen or contains protein from any of the eight most common food allergens. 
The new labeling requirements extend to retail and all other foodservice establishments 
that package, label, and offer products for human consumption. However, foods that are 
placed in a wrapper, carry-out box, or other container after being ordered by a consumer 
are not covered by the new labeling requirements (FDA, 2004).  
The Food Safety and Modernization Act of 2010, in section 112, suggested that 
public kindergartens, elementary, and secondary schools establish voluntary guidelines 
for food allergy and anaphylaxis management on a voluntary basis (FDA. 2010). Public 
schools were required to accommodate children with severe food allergies under the 
Individuals with Disabilities Education Act (IDEA). The School Breakfast Program 
(SBP) and National School Lunch Program (NSLP) require schools to provide meal 
substitutions to children with food allergies (USDA, 2001). 
Section 504 of the Rehabilitation Act of 1973 prohibits federally funded schools 
from discriminating against students with disabilities or special needs. The Equal 
Employment Opportunity Commission (EEOC), which enforces compliance with the 
Federal Americans with Disabilities Act (ADA) defines someone who has a disability as 
“anyone with a physical or mental impairment substantially limiting one or more major 
life activities; has a record of such impairment; or is regarded as having such impairment” 
(EEOC, 1991, p. 2). The Amendment of the Rehabilitation Act 1973, Section 504, Title II 
of the ADA covers state funded schools such as universities, community colleges and 
vocational schools. Private colleges and vocational schools are covered by Title III of the 
ADA. The ADA act requires higher education institutions to have policies that guide the 
process for satisfying and/or accommodating special educational needs of students upon 
their request (US Department of Education, 2009).  
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The 2005 Food Code (FDA, 2005) mentioned food allergens for the first time, 
but the 2009 Food Code (FDA, 2009) was the first that required foodservice 
establishments have a person-in-charge during all hours of operation that is 
knowledgeable about major food allergens, cross-contact, and the symptoms of an 
allergic reactions. An amendment to the Food Code 2009 specifically emphasized the 
importance of increasing food service employees’ food allergy awareness through 
training. Policies are in place at the federal level to provide information about food 
allergies to increase awareness among foodservice workers in types of foodservice 
establishments and address the needs of individuals with food allergies.  
In addition, efforts are also being made at the state level to protect individuals 
with food allergies. In 2003, a law relevant to appropriate medical protocols was passed 
in New Jersey, which allowed all emergency medical technicians (EMTs) to have access 
to and administer epinephrine to a person who was experiencing an allergic reaction. In 
2004, a resolution was passed in the New Jersey Legislature that urged school districts to 
acquaint their personnel with any students who are at risk of peanut allergic reactions, 
and to ensure a peanut-free cafeteria for them. In 2007, New Jersey also passed a law 
pertaining to the emergency administration of epinephrine to students experiencing 
anaphylactic reaction (New Jersey Department of Health and Senior Services, 2008). 
New Jersey Public Law 2005, c.026 (A303 ACS 2R) also mandated the use of a 
fact sheet and a public information campaign designed to provide consumers with 
accurate information about food allergies and anaphylaxis to encourage foodservice 
employees to safely prepare and serve food to customers with food allergies. This 
campaign, known as “Ask Before You Eat,” was launched in May 2006 by Rutgers 
University (Rutgers Cooperative Extension, Nutritional Sciences Department, Food 
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Policy Institute) with the assistance from the New Jersey Department of Health and 
Senior Services and the New Jersey Restaurant Association. This fact sheet was 
developed for foodservice employees, caregivers of children and adults, and others who 
serve as educational assistants (New Jersey Department of Health and Senior Services, 
2008). 
The Massachusetts Food Allergy Awareness Act, which was signed into law in 
2009, made Massachusetts the first state to require restaurants to follow a uniform code 
for food allergies. All restaurants located in Massachusetts were required to exhibit in 
employee areas a food allergy poster with information about the risk of allergic reactions 
to certain foods, and include a request on all menus that customers notify foodservice 
staff about any food allergies they have. The act also required food service facilities to 
have a “certified food protection manager” on staff that has undergone a Massachusetts 
Department of Health (MDPH) approved food allergy training and in the absence of that 
person, another person should be identified as the person in charge but not required to 
have undergone the training. The certified manager is required to view a video on the 
subject that was approved by MDH in collaboration with the Massachusetts Restaurant 
Association and FAAN (FAAN, 2011; Massachusetts Department of Public Health, n.d.).  
Food Allergy Practices in Foodservice Establishments 
Eating away from home is associated with most cases of severe food allergic 
reactions (Leitch, Walker, & Davey, 2005). Abbot et al. (2007) categorized safe and risky 
practices in relation to handling allergen-free food orders by foodservice personnel into 
three groups: cross-contact prevention, ingredient disclosure, and procedural practices. 
Their study found that it is imperative to have appropriate practices in place related to the 
preparation and service of food in order to prevent the incidence of food allergy reactions 
and that all foodservice personnel need to be fully informed about their menu ingredients 
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as well as appropriate preparation and storage procedures. Ahuja and Sicherer (2006) 
stressed the importance of communication between customers with food allergies and 
foodservice personnel. Abbot et al. (2007) suggested that the responsibility for providing 
safe foods to a customer with a food allergy should be shared equally between the 
foodservice establishment and the customer. Thus, the customer is also responsible for 
notifying foodservice staff about their food allergies, and the foodservice staff is 
responsible for providing accurate allergen information and preparing and serving 
allergen-free food to allergic customers. 
With increase in food allergic reactions in foodservice establishments, Iowa State 
University Extension (2008) developed an Extension publication with action steps for 
handling allergic customers for both Front of House and Back of House employees 
working in foodservice operations. Action steps for front-of-house were: “a) clearly 
identify any allergy-specific items on the menu to make ordering easier for both staff and 
guests; b) post information containing information about common food allergens in a 
central staff location; c) ensure that employees handling items intended for food-allergic 
individuals are completely informed regarding ingredients and recipes; and d) 
communicate directly with kitchen staff when unsure if the food items are safe for 
customers with food allergies”. Action steps identified for back of house were: “a) 
kitchen staff should pay attention to order notes and server verbalizations regarding food 
allergies before they prepare meals for customers, b) everyone in the kitchen should adopt 
“start fresh” procedures, c) all utensils should be cleaned before preparing special orders 
to prevent cross-contact, d) special orders should be easily and quickly prepared upon 
customers’ requests”.  
There are several factors that impact handling of food allergies. In a previous 
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study (Cushman, Shanklin, & Niehoff, 2001) of personal hygiene practices of part-time 
student employees in three, on-site foodservice facilities in one university, female student 
employees had higher hygiene practice scores than male student employees. The study 
showed that length of employment with the facility or organization had a negative impact 
on personal hygiene practices. In other words, part-time student employees who have 
short length of employment with the facility or organization performed personal hygiene 
practices properly. However, the results of this study disagreed with previous research 
which had found that student employees were less aware of and concerned with the 
importance of food safety than full-time employees (Fiihr, 2001; Lin, 2005). Food safety-
certified food service managers have reported possessing higher confidence and efficacy 
in implementing food safety programs in their facilities (Youn & Sneed, 2003). 
Furthermore, Hwang, Almanza, and Nelson (2001) showed that managers working in 
institutional foodservice who did not have food safety certification were more likely to 
implement food safety programs than those who had not food safety certification. 
Food Allergy Knowledge, Attitudes, Practice, Training, and Training Needs of 
Employees in Foodservice Establishments 
Madsen et al. (2010) highlighted the issues resulting from a paucity of food 
allergy knowledge, stating that food handlers often lack hygiene and sanitary knowledge. 
In addition, employees without food allergy knowledge were more likely to try to manage 
a difficult situation related to handling food allergies, and patrons with food allergies in 
the most expedient, but not necessarily the safest, manner. Ahuja and Sicherer (2006) 
assessed foodservice employees’ food allergy knowledge and level of comfort with 
providing meals and taking action in the event of a food allergy reaction. The study found 
that most employees confused the terms cross-contamination and cross-contact. Many 
respondents did not realize that small amounts of food allergen can trigger an allergic 
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reaction and were unaware that heat does not destroy allergens. Employees had a 
relatively high comfort level with providing food-allergic customers with safe meals, 
even though in fact they did not have adequate food allergy knowledge to so. The 
researchers concluded that there is no correlation between knowledge about food allergy 
issues and perceived comfort level in ability to provide allergen-free meals to allergic 
customers. Despite a high confidence level among foodservice employees, there were 
obvious gaps in foodservice employees’ knowledge of food allergies. These results 
suggest a need to provide education about food allergies to reduce these gaps in 
knowledge and prevent the incidence of allergic reactions by safe food handling practices.  
Ko (2011) examined food sanitation knowledge, attitudes, and behavior among 
university restaurant employees and attempted to explain the correlations among these 
variables. Food sanitation knowledge and attitude together could explain 42.6% of food 
sanitation behaviors. In addition, the results found that knowledge itself is not always 
connected with a positive change in terms of food handling behavior. Henroid and Sneed 
(2004) found that employees with high food safety knowledge did not always follow food 
safety practices. In addition, there is no clear evidence that improved knowledge 
necessarily translate into appropriate food-handling practice (Roberts et al., 2008; Speer 
& Kane, 1990).   
Abbot et al. (2007) highlighted the risk to patrons with food allergies and the 
importance of educating the food-service industry about food allergies and how to safely 
prepare and handle allergen-free orders. The Food Code (2009) also required training for 
foodservice employees about proper protocols for handling food allergens. Despite the 
importance of food allergy training in foodservice establishments, several studies (Abbot 
et al., 2007; Ahuja & Sicherer, 2006; Madsen et al., 2010) similarly indicated that 
14 
 
 
 
although no training was provided to food handlers in foodservice establishments, most 
believed that they were capable of producing safe meals for allergic customers, which 
suggests an unjustified level of confidence. Madsen et al. (2010) highlighted the need for 
training about food allergies and allergens so that staff can ensure the safety of allergic 
customers. Additionally, researchers have (Ajala et al., 2010; Weiss & Munoz-Furlong, 
2008) pointed out that few foodservice operations provided their employees with formal 
training or had policies in place for handling orders from customers with food allergies, 
and that many establishments were ill-equipped in case of a food-allergy emergency.     
Abbot et al. (2007) explored primary obstacles that prevent foodservice staff 
from learning how to handle food allergic customers correctly. The barriers included cost 
of training, high employee turnover, time constraints, language barriers, employee apathy, 
and lack of interest in the topic. Their study also demonstrated that poor attitudes toward 
food safety prevent foodservice employees from observing proper food handling practices. 
This underscores the fact that training should not only emphasize increasing food safety 
knowledge but also educate staff about the consequences of improper food handling to 
improve employee knowledge and attitudes towards food safety.  
Food Allergy in Foodservice Establishments 
To minimize the incidence of allergic reactions in foodservice establishments, the 
role of customers and employees cannot be overemphasized. Individuals with food 
allergies should pay close attention to what ingredients are included in their meals and 
how foods are prepared. Similarly, foodservice employees should be knowledgeable 
about food allergies and food allergens in order to provide allergen-free foods to 
customers with food allergies (Ahuja & Sicherer, 2006). A study by Liu et al. (2010) 
highlighted that awareness of the negative consequences of food allergies enables 
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foodservice establishments to develop policies and procedures to minimize the risk of 
food allergy reactions in their workplace.  
Restaurants 
Increase in two-income families, longer work hours, and an increase in social 
activities with friends and family have contributed to an increase in dining out (National 
Restaurant Association, 2010). It is reported that reported that 12.9 million Americans are 
employed in the U.S. restaurant industry. As the number of Americans dining out and the 
diversity of foodservice employees increases, maintaining food safety has become more 
critical. Eating out can be stressful for an individual with food allergies. Food allergies 
are also of significant concern to the restaurant industry. A study by Furlong et al. (2001) 
collected data about allergic reactions to certain foods in restaurants from 129 members 
of the U.S. Peanut and Tree Nut Allergy Registry. Among the respondents, 47% indicated 
they had experienced an allergic reaction to food consumed in a restaurant. While food 
allergy reactions can take place anywhere; eating out in restaurants, cafés, bars or the 
homes of friends are the venues most commonly involved in accidental allergen exposure 
(Bock et al., 2007).  Furlong et al. (2001) also reported that, among the various types of 
restaurants, Asian restaurants and dessert shops were particularly vulnerable to incidences 
of food allergies. Therefore, restaurants must take responsibility for the safe preparation 
and handling of allergen-free food orders (Abbot et al., 2007) to meet the needs of 
allergic customers who hesitate to dine out due to fears about their food allergies and to 
avoid legal liability (Kronenberg, 2012). 
To accomplish this, any establishment that serves food should have a food allergy 
management plan in place in order to educate staff on how to accommodate patrons with 
food allergies. The food allergy management plan should provide foodservice staff with 
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knowledge about the proper procedures for preparing and serving allergen-free meals and 
prevent servers from mistakenly assuring patrons that meals are safe. Implementing a 
food allergy risk management plan reduces restaurant liability; in addition, food-allergic 
customers are more inclined to visit restaurants that take their concerns seriously. Despite 
the increasing number of customers with food allergies, currently few restaurants have a 
food allergy management plan in place (Kronenberg, 2012).  
K-12 Schools 
The role of schools in providing allergen-free food to children with food allergies 
cannot be overlooked because children spend significant amounts of time and eat at least 
one meal in school. Fears caused by a food allergy can have negative social and 
psychological effects on the daily lives of children and their families. A food allergy 
diagnosis can make children feel isolated by limiting what they can eat during school 
lunches (Gupta et al., 2011). Incidents of food allergies among children appear to be on 
the rise over the past few years. Gupta et al. (2011) found that food allergies affect as 
many as 6 million children under the age of 18 in the U.S.  
Rhim and McMorris (2001) stressed upon the risk of anaphylaxis reactions 
occurring in schools and stated that food-induced severe allergic reactions have been 
shown to frequently occur outside the home and in school settings. In a study of 20 
children with peanut allergies and 20 children with diabetes, Avery, King, Knight and 
Hourihane (2003) showed that children with a peanut allergy paid more attention to their 
eating and had more concerns about their activities than did children with diabetes. In a 
study conducted by Bollinger, Dahlquist and McKenna (2006) with a sample of 132 
children with food allergies, 18% had experienced at least one food-based allergic 
reaction in school within a two year period. 
17 
 
 
 
Sicherer and Sampson (2010) found that children with a food allergy find it hard 
to distinguish allergen-free foods from those with “hidden” ingredients and thus have 
difficulty avoiding allergens in a school setting. In response, many efforts have been 
made to protect students from allergic reactions to food in schools. Specific guidance 
templates have been developed to help school foodservice operations prepare safe foods 
(USDA, 2001). In addition, a CDC project known as School Health Policies and 
Programs Study (SHPPS) assessed school health policies at the state, district, school, and 
even classroom levels. This evaluation showed that 90% of school districts and 98% of 
school buildings required students to submit their medical records related to allergies and 
over 75% of school nutrition programs had a written plan for handling students with food 
allergies. Moreover, some school districts also required medical documentation regarding 
food allergies (CDC, 2006).   
School nurses, school nutrition professionals, school foodservice personnel, 
parents and teachers are usually involved in implementing food allergy policies in schools 
(Verduin & Corbett, 2009). Rhim and McMorris (2001) reported that many schools had 
avoidance measures in place to prevent the accidental ingestion of food allergens. 
Strategies used for allergic-reaction prevention include: a) prohibiting students with food 
allergies or their classmates from bringing food that contains food allergens to school, b) 
providing allergen-free areas such as peanut-free zones, and c) prohibiting the sale of 
food containing common food allergens (Butler, 2005). The School Nutrition Association 
(SNA, 2010) suggested the following food allergy best practices in school districts 
(foodservice operations only): (a) create a food allergy response action plan, which 
everyone should know; (b) provide alternative meals/substitutions for food-allergic 
students; and (c) identify allergic students using a POS (Point of Sale) system which 
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helps cashiers double check the child’s meal choices each time food is purchased.  
 College/University Dining   
College/university dining services and K–12 schools are similar because they 
serve food to students and food safety is a major concern for both.  Unlike primary and 
secondary schools, which offer limited dining options, most colleges and universities 
provide a variety of dining options on campus, such as residential dining, catering, 
convenience stores, snack kiosks, and vending machines (Gregoire, 2009). Greenhawt et 
al. (2009) found that 16 of 63 fatalities related to food allergies occurred among college-
age students (18–22 years) and 50% percent of those fatalities occurred on a college or 
university campus. Studies by Sampson et al. (2006) and Greenhawt et al. (2009) showed 
that young adults and teens with severe food allergies intentionally put themselves at risk 
by ignoring suggested preventative measures. Only 21% of the respondents reported 
carrying self-injectable epinephrine injectors, and between 54% and 60.3% said that they 
still eat or ingest small amounts of the allergens.  
Students reported feeling uncomfortable with communicating about their 
allergies to others, largely due to the ridicule that 68% of the respondents said they 
experienced when they were younger. Sampson et al. (2006) found that 49% of college-
age students wanted more allergy education for fellow students, an allergy-safe dining 
area and a broader selection of allergen-free food in the dining halls. Thus, college and 
university dining personnel need to recognize the potential food safety hazards that might 
result from unsafe food handling and pay attention to ensure food safety. However, this is 
difficult because it is common for college and university foodservice operations to hire 
part-time student employees with no foodservice experience or background. In addition, 
college and university dining services also have a high turnover rate (Fiihr, 2001).  
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Muñoz-Furlong (2004) suggested that foodservice establishments should develop 
a written plan for recognizing and treating food allergy reactions to safeguard patrons 
with food allergies. Also, the procedures for handling an allergic emergency should be 
reviewed and demonstrated regularly to employees. Rajagopal and Strohbehn (2011) 
stated that it is necessary to develop an operational plan or policy reflecting the 
foodservice establishment’s philosophy for effective food allergy training and 
management.  
Some college and universities in collaboration with FAAN have begun posting 
more detailed food ingredient labels in their dining halls and preparing special items, that 
are gluten-free or peanut-free, to accommodate students’ special needs.  For example, the 
Boston University’s (BU) Dining website contains a page about food allergies that details 
the responsibility of the student and university and has a special online meal order form. 
Additionally, BU Dining does not cook with peanut or nut oils at all and provides one-on-
one consultations with the campus chef to properly accommodate students who have a 
food allergy (Greenhalgh, 2010). New York University (NYU) Residential Dining 
collaborates with students who have food allergies to develop a plan to accommodate 
their special needs, posting warning signs in the dining halls with information on the risk 
of cross contamination during food preparation by isolating allergen-containing foods 
from allergen-free foods, and regularly providing dining staff with food allergy training. 
(New York University, 2008).  
To minimize the risk of unintentional exposure to offending foods in college and 
university dining, institutions must work with students, parents, and physicians to 
establish policies and procedures that keep the educational environment safe for students 
with food allergies. Guidelines are provided by FAAN (2005) for colleges and 
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universities on how to manage students with food allergies contain information about the 
responsibilities of both students and the college/university. The guidelines state that 
students should “(a) notify their college or university that they have food allergies, (b) 
cooperate with the school to develop a plan that accommodates their special needs, and 
(c) become proficient in the self-management of their food allergy.  Colleges and 
universities should (a) have knowledge about federal laws, including ADA, and state 
laws; (b) know how, and be able, to access emergency assistance quickly; and (c) have an 
appropriate person in place who can train others in the basics of food allergies”. However, 
Rajagopal and Strohbehn (2011) found that the majority of college and university dining 
service establishments have difficulty handling patrons with food allergies due to a lack 
of clearly defined handling policies that provide appropriate direction to employees 
working in college/university dining. Thus, different dining service establishments may 
deal with food allergy incidents differently. 
Food allergies are a major concern for all foodservice establishments particularly 
college and university foodservice establishments. With the increasing incidence of food 
allergies among adults, college and university establishments should be prepared to serve 
this demographic as they enter higher education settings. While providing training is the 
first step to reducing and preventing the incidence of food allergies, examining 
knowledge, attitudes, practices, training, and perceived training needs is important in 
order to develop effective food allergy training programs.  
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CHAPTER 3.  METHODOLOGY 
As the incidence of food allergies increases, there has been a movement in retail 
foodservice operations towards educating all their workers about food allergies and 
allergen handling.  The literature has underscored the importance of food allergy training 
in retail foodservice establishments.  However, there is limited information available 
about specific knowledge, attitudes, practices, training, and perceived training needs of 
foodservice employees in college and university dining establishments.   
This study’s purpose was to examine employees’ knowledge, attitudes, practices, 
training received, and perceived training needs regarding food allergies. The specific 
objectives were: 
1. Are there differences in food allergy knowledge, attitudes, practices, training, and 
training needs between student and non-student employees in university dining? 
 
2. Are there differences in food allergy knowledge, attitudes, practices, training, and 
training needs based on university dining employee demographic characteristics? 
 
3. Does a relationship exist between university dining employees’ food allergy 
knowledge, attitudes, practices, training, and/or training needs? 
 
4. Which variable among food allergy knowledge, attitudes, and training has the 
greatest effect on food allergy practices of university dining employees? 
 
Research Design 
To elicit this information, a paper-based questionnaire was developed based on a 
review of the literature related to food allergies.  To determine construct and content 
validity, the questionnaire was reviewed by three individuals with expertise in food 
allergies and foodservice operations. The questionnaire was then administered to 42 
students in a food safety class (HRI 233) at Iowa State University to determine face 
validity.  The final questionnaire was distributed to a sample of student and non-student 
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foodservice employees working in Iowa State University Dining.  
Human Subjects 
The Iowa State University Institutional Review Board (IRB) reviewed and 
approved the protocol and questionnaire prior to data collection (Appendix A).  All 
researchers involved with this study completed the Human Subjects Research Assurance 
Training provided by Iowa State University. 
Questionnaire 
Based on an extensive review of the literature, a questionnaire was developed in 
accordance with the guidelines provided by Dillman (2007) to gather information about 
knowledge, attitudes, practices, training, and training needs related to food allergies of 
ISU Dining employees (Appendix  B).  The paper-based questionnaire was distributed to 
employees working in ISU Dining.  The sample, questionnaire content and development, 
data collection, and data analysis are discussed below. 
Sample 
The target population for this study was student and non-student employees of 
ISU Dining working in college and university foodservice operations. Supervisory 
employees such as manager were excluded from this study. A convenience sample of 
employees was selected from this population.  Employees from all ISU Dining operations 
were included in this study.  
ISU Dining is composed of five areas: residential dining, campus cafés, 
restaurants, C-stores (convenience stores), and catering.  As of Spring 2012, ISU Dining 
had three residential dining facilities: Conversations Dining, Seasons Marketplace, and 
Union Drive Marketplace.  There were nine campus cafés: Bookends Café, Business Café, 
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Caribou Café, Courtyard Café, Design Café, Froots, Gentle Doctor Café, Hub & Grill 
Café, and MU Market & Café.  There were three restaurants: Clyde’s Sports Club, 
Hawthorn Market & Café, and Memorial Union.  The C-stores were: East Side Market, 
Hawthorn Market & Cafe, South Side Market, and West Side Market.    Table 1 shows the 
number of employees working at each ISU dining facility at the time of data collection.  
Table 1.  Number of employees in various ISU Dining establishments 
Dining centers 
Non-student 
employees 
Student 
employees 
Residential dining 
centers  
Seasons Marketplace 32 243 
Conversations Dining 11 124 
Union Drive 
Marketplace 
40 275 
Campus Cafés 11 160 
Restaurants Clyde's Sports Club 3 - 
Hawthorn Market & 
Café 
4 76 
Memorial Union Food 
Court 
18 144 
C-stores East Side Market   
120 South Side Market 4 
West Side Market  
Catering 4 123 
 TOTAL 127 1265 
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Questionnaire Content and Development 
A paper-based questionnaire was developed in a booklet format that included the 
cover letter with components of informed consent and relevant definitions, to ensure that 
all respondents understood the questionnaire.  The questionnaire was made up of five 
sections (knowledge, attitudes, practices, training and training needs, and demographics).  
The first section contained 11 multiple-choice questions to measure employees’ 
knowledge related to food allergies.  These questions related to food allergy definition, 
food allergens, prevention of cross-contact, handling patrons with food allergies, and food 
allergy emergency treatment procedures.  Correct answers were coded as 1, incorrect 
answers as 0. The food allergy knowledge scores ranged from 0 to 11. The second section 
contained 14 items to gather information related to employees’ attitudes toward food 
allergies in their workplace.  A five-point Likert-type scale, ranging from one (1) 
“Strongly disagree” to five (5) “Strongly agree” was employed.   
The third section consisted of 11 items about on-the-job food allergy practices.  A 
3-point scale was used to indicate frequency of food allergy practices: Never (1), 
Sometimes (2), Always (3), and Not applicable (4).  "Not applicable" responses were 
excluded for this study. For the fourth section, a screening question was provided to 
identify those employees who had received training specific to food allergies and allergen 
handling. “Yes” was coded as 1 and “No” as 2.  Respondents who had never received food 
allergy training (“No”) were directed to skip questions about specific food allergy training 
items they received during orientation or on-the-job training and asked to complete only 
questions about perceived food allergy training needs.  Respondents who had received 
food allergy training (“Yes”) were asked to complete questions about both training and 
perceived training needs.  The five items for this section were developed based on the 
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Food Code (FDA, 2009). The final section consisted of demographic questions.   
Data Collection 
Data were collected from April 25-May 25, 2012. The investigator visited 
various types of establishments during various shifts to avoid sampling bias. Managers 
were asked for permission to access the establishments and distribute the questionnaires. 
After obtaining permission, questionnaires were given to the managers for distribution at 
the beginning of the work day and picked up at the end of the same day. The completed 
questionnaires were either collected immediately or employees were asked to submit the 
completed questionnaire via campus mail or return to the manager to be picked up later 
by the researcher. This method of collecting data helped avoid issues related to participant 
anonymity. As a token of appreciation, respondents were included in a drawing to receive 
one of forty, $5 gift cards as an incentive.  
Data Analyses 
Questionnaires were hand coded and the data processed and analyzed using the 
Statistical Package for Social Sciences (SPSS) version 19.0. Data coding and entry 
followed the procedures recommended by Dillman (2007). Descriptive statistics and Cron
bach's coefficient of reliability were calculated.  One-way analysis of variance (ANOVA) 
and independent t-test were used to examine significant differences in food allergy 
knowledge, attitudes,  practices, training, and perceived training needs based on 
respondents’ characteristics and work status (student/non-student employees).  For One-
way analysis of variance (ANOVA), if the variances in the groups were unequal, Welch 
test was conducted. On the other hand, if the variances in the groups were equal, F-test 
was conducted. Games-Howell or Bonferroni post-hoc tests were conducted to determine 
within group differences. Pearson correlation coefficients were calculated to examine 
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relationships among subjects’ knowledge, attitudes, practices, training, and perceived 
training needs. Multiple linear regression analysis was used to test which variable among 
knowledge, attitudes, and training had the greatest effect on practice. 
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CHAPTER 4.  UNIVERSITY FOODSERVICE EMPLOYEES’ FOOD ALLERGY 
KNOWLEDGE, ATTITUDES, PRACTICES, AND TRAINING NEEDS 
A paper to be submitted to Food Control 
Choi, J. & Rajagopal, L. 
Abstract 
The purpose of this study was to examine food allergy knowledge, attitudes, 
practices, training, and training needs among employees working in a university dining 
setting. Respondents (n=193) who completed a paper-based questionnaire showed 
statistically significant differences in employee knowledge, attitudes,  practices, training 
received, and perceived training needs between student and non-student employees. 
Attitudes towards food allergies had a significant influence on food allergy practices. 
While training specific to food allergies was not provided, employees considered training 
about food allergies as important for handling food safely in their workplace. Outcomes 
from this study have implications for food allergy training and development of policies 
and procedures to protect food allergy sufferers in college and university settings. 
Keywords: Food Allergy, Foodservice, Training, University dining 
1.  Introduction 
Food allergies affect approximately 15 million Americans and are a growing 
public health concern in the United States (FAAN, 2010).  A food allergy is an abnormal 
immune system response to certain food items (Burks, Helm, Stanely, & Bannon, 2001).  
Although food allergy symptoms are mostly minor, such as rashes, itching, and swelling, 
some allergic reactions are much more severe, causing anaphylactic shock and possibly 
death (Sampson, 2004).  Eight foods cause approximately 90% of reported reactions: 
milk, eggs, fish, shellfish, wheat, tree nuts, peanuts, and soybeans (FAAN, 2010).  It is 
estimated that every year, food allergies are responsible for roughly 30,000 medical 
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emergencies and 150–200 deaths in the United States (Sampson, 2004).  Reports of fatal 
reactions from food allergies indicated a high proportion of the affected group were 
teenagers and young adults (Bock, Munoz-Furlong, & Sampson, 2001) perhaps because 
adolescents and young adults are more inclined to engage in risk-taking behaviors related 
to food allergies (Bock et al., 2001) and 2.3% of teenagers have a food allergy (Pereira et 
al., 2005). 
A study conducted from 1994 to 2004 by Bock, Munoz-Furlong and Sampson 
(2007) showed that 16 food allergy-related fatalities out of 63 involved college-age 
students and 50% of those incidents took place on college campuses.  College students 
with food allergies face risks when eating at college and university dining establishments 
because colleges and universities are often not well equipped to meet the needs of 
students with food allergies (Greenhawt, Singer & Baptist, 2009) and have none or 
unclear policies and procedures about allergen handling (Rajagopal & Strohbehn, 2011).  
All foodservice employees bear the responsibility of ensuring that the food served to their 
customers is safe, particularly, foods prepared and served to patrons with food allergies.  
However, there are few studies related to the food allergy knowledge, attitudes, practices, 
and training of foodservice workers in college and university dining settings and has yet 
not been systematically investigated. The purpose of this study is to examine food allergy 
knowledge, attitudes, practices, training and perceived training needs among college and 
university dining employees at one university in the Midwestern United States.  Findings 
can be helpful in developing food allergy training specific to college and university 
dining settings and development of policies and procedures to protect food allergy 
sufferers.  
29 
 
 
 
2.  Material and Methods 
2.1.  Research Design 
This study was carried out at a university in the Midwestern United States.  A 
paper-based questionnaire based on guidelines by Dillman (2007) was developed and an 
extensive review of literature related to food allergies. The questionnaire was reviewed 
by three individuals with expertise in food safety and foodservice operations to establish 
content and construct validity. The questionnaire was then administered to students 
(n=42) in an undergraduate food safety class to determine face validity. The questionnaire 
was modified and distributed to a convenience sample of foodservice employees working 
in university dining. Respondents were requested to return the questionnaire via campus 
mail or hand it to their manager to be picked up later by the investigator. As a token of 
appreciation, respondents were included in a drawing to receive one of forty, $5 gift cards 
as compensation. 
2.2.  Questionnaire Design 
The questionnaire consisted of five sections which examined employees’ food 
allergy knowledge, attitudes, practices, training, perceived training needs and 
demographics (Appendix A).  The first section contained 11 multiple-choice questions 
that measured employees’ knowledge related to food allergies.  Correct responses were 
coded as 1 and incorrect responses as 0.  The second section contained 14 items to gather 
information related to employee attitudes toward food allergies and handling customers 
with food allergies using a 5-point Likert-type scale, ranging from one (1) “Strongly 
disagree” to five (5) “Strongly agree”.  The third section contained 11 items about 
employees’ food allergy practices in their workplace.  A 3-point Likert-scale ("1=Never", 
"2=Sometimes", "3=Always") was used to indicate frequency of specific food allergy 
practices.   
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The fourth section consisted of a screening question to identify those employees 
who had received training specific to food allergies and allergen handling, either during 
orientation or on-the-job.  A response for training received was coded as 1, while no 
training received was coded as 0.  Respondents who had never received food allergy 
training were asked to skip section four and respond only to the fifth section.  In the fifth 
section, respondents were asked to complete questions about perceived food allergy 
training needs using a 5-point Likert-type scale ranging from one (1) “Very unnecessary” 
to five (5) “Very necessary”.  The 5 items related to training were developed based on the 
Food Code (FDA, 2009).  The final section consisted of demographic questions. 
2.3.  Data Collection  
Data was collected by visiting various establishments during different shifts to 
avoid sampling bias. Managers were asked for permission to access the establishments 
and distribute the questionnaires. After obtaining permission, questionnaires were given 
to the managers for distribution at the beginning of the work day and picked up at the end 
of the same day. The completed questionnaires were either collected immediately or 
employees were asked to submit the completed questionnaire via campus mail or return 
to the manager to be picked up later by the researcher. The questionnaire and research 
protocol was approved by the University’s’ Institutional Review Board prior to data 
collection.  
2.4.  Statistical Analysis  
Questionnaires were hand coded and data analyzed using Statistical Package for 
Social Sciences (SPSS) version 19.0.  Descriptive statistics and Cronbach's coefficient of 
reliability were calculated.  One-way analysis of variance (ANOVA) and independent t-
test were conducted to compare the differences in means of food allergy knowledge, 
attitudes, practices, training, and perceived training needs based on the working status 
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and demographic characteristics of respondents. Pearson correlation coefficients were 
calculated to examine relationships among respondents’ knowledge, attitudes, practices, 
training, and perceived training needs.  Multiple linear regression analysis was used to 
determine which variable among the three (knowledge, attitudes, and training) had the 
greatest effect on practice. 
3.  Results  
3.1.  Demographic characteristics 
A total of 300 questionnaires were distributed, of which 216 were returned for a 
response rate of 72%. Twenty-three questionnaires that were incomplete or improperly 
filled were excluded, resulting in 193 useable questionnaires. Table 2 shows the 
demographic characteristics of respondents.  Females accounted for 62.2% of the 
respondents and 37.8 % were male.  Majority of the respondents were 18-25 years old 
(83.9%) and were from the United States (91.2%). In terms of college level, 25.9% were 
juniors, 21.8% sophomores, 18.1% seniors, and 4.1% were graduate students; the 
remaining (18.7%) were non-students.  Majority of respondents (76.7 %,) had completed 
high school/GED degree and 15.5% had earned a bachelor’s degree.  Student employees 
comprised 80.3% (n=155) of the participants and 19.7% were non-student employees.  
Most participants were employed at residential dining centers (46.5%), while remaining 
was employed at other venues (53.5%).  Job responsibilities included:  food preparation 
(23.9%), service (26.8 %), dishwashing (16.5%), facility clean-up (18.5 %), non-food 
contact (12.5%), and other (1.8%).Majority of student employees (25.3%) did have food 
safety certification while majority of the non-student employees (92.1 %) possessed food 
safety certification. Student and non-student employees worked 13.6 hours and 40.9 
hours per week respectively, had worked in foodservice operations for a total of 1.57 
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years and 7.53 years respectively and had their current position for 1.06 years and 5.18 
years respectively 
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Table 2.  Demographic Characteristics of Respondents (n=193) 
Demographic characteristics     n
a
 % 
Gender     
 Male 73 37.8 
 Female 120 62.2 
 
Age  
 
  
 18-25 years old 162 83.9 
 26-33 9 4.7 
 34-41 6 3.1 
 42-49 5 2.6 
 Older than 50 11 5.7 
 
Origin  
 
  
 United States 176 91.2 
 International 17 8.8 
 
College level  
  
 Freshman 22 11.4 
 Sophomore 42 21.8 
 Junior  50 25.9 
 Senior 35 18.1 
 Graduate student 8 4.1 
 Non-student  36 18.7 
 
Education level  
  
 High school/GED  148 76.7 
 Associate degree 15 7.8 
 Bachelor’s degree 30 15.5 
 
Working status  
  
 Student employee 155 80.3 
 Non-student employee 38 19.7 
 
Food safety certification a 
  
 Have certification 74  38.5 
  Student employees 39   25.3b 
  
Non-student 
employees 
35 92.1b 
 Do not have certification 118 61.5 
Dining type a   
 Residential 99 46.5 
 Campus Café 49 23.0 
 Restaurant 31 14.6 
 C-store 21 9.9 
 Catering 10 4.7 
 Other  3 1.4 
Notes:  
a The total responses may not total 193 due to multiple responses, non-response to a question 
b Frequency (%) within working status. 
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 Table 2. (Continued) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Working area 
a
   
 Food preparation 149 23.9 
 Service 167 26.8 
 Dish room/pots and pans 103 16.5 
 Facility clean-up 115 18.5 
 Non-food contact 78 12.5 
 Other 11 1.8 
    
Average 
Hours worked /per week 
     
 Student employees              13.6 
 Non-student employees              40.9 
   
Work experience (years) Student employees              1.57 
 Non-student employees              7.53 
   
Length of time in present 
position (years) 
 
Student employees 
 
             1.06 
 Non-student employees              5.18 
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3.2.  Descriptive statistics  
Food Allergy Knowledge of Respondents  
Respondent responses to food allergy knowledge items are shown in Table 3.  The 
mean knowledge score for all respondents was 8.62±1.95 (11 possible points).  The 
Cronbach's coefficient of reliability was 0.64.  Respondents were highly knowledgeable 
when asked about the definition of food allergy (96.4%) and what service staff should do 
to prevent an allergic reaction (91.7%).  On the other hand, respondents were less 
knowledgeable when asked to identify common food allergens (46.4%) from a given list 
and the best treatment for controlling a severe food allergy reaction (58.0%).  
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Table 3.  Food Allergy Knowledge of Respondents (n=193) 
Knowledge items (α=0.64)     n (%)a 
1. How soon does a food allergy reaction occur after the 
food is consumed? 
 
a) Immediately or within a few hours after the food is 
consumed. 
171 (88.6)
b
 
b) Twenty-four hours after the food is consumed. 19 (9.8) 
c) Thirty-six hours after the food is consumed. 0(0.0) 
d) Forty-eight hours after the food is consumed. 2 (1.0) 
2.  Which body system can be affected by a food allergy 
reaction? 
 
a) Gastrointestinal tract 1 (0.5) 
b) Respiratory system 3 (1.6) 
c) Skin 2 (1.0) 
d) All of the above 186 (96.4)
b
 
3.  Food allergies are caused by the body’s negative 
reaction to which of the following? 
 
a) Fats 27 (14.1) 
b) Proteins 116 (60.4)
b
 
c) Carbohydrates 22 (11.5) 
d) Trans-fatty acids 23 (12.0) 
4.  Which of the following does not belong in the top eight 
food allergens? 
 
a) Potato   89 (46.4)
b
 
b) Wheat 6 (3.1) 
c) Shrimp 14 (7.3) 
d) Tofu 83 (43.2) 
5.  Which of the following items are risky for guests who 
have food allergies? 
 
a) Fried foods 5 (2.6) 
b) Desserts 1 (0.5) 
c) Complex dishes with many ingredients   35 (18.1) 
d) All of the above 150 (77.7)
b
 
6.  Which of the following should service staff do in order 
to prevent an allergic reaction? 
 
a) Cook food to the right internal temperature. 6 (3.1) 
b) Be able to identify ingredients in the menu item upon 
customer request, and determine if it contains any 
commonly known allergens. 
177 (91.7)
b
 
c) Use dishwasher for washing dishes. 2 (1.0) 
d) Keep foods safe from microbial growth. 2 (1.0) 
Notes:  
a
 Percentages may not 100% due to non-response to a question. 
b 
Correct response 
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Table 3. (Continued) 
Knowledge items       n (%)
b
 
7.  Which of the following is the best treatment for 
controlling a severe food allergic reaction? 
 
a) Benadryl™ 48 (24.9) 
b) Pseudoephedrine 25 (13.0) 
c) Sudafed™ 8 (4.1) 
d) Epinephrine 112 (58.0)
b
 
8.  Which of the following practices could cause cross 
contact? 
 
a) Using the same utensils for preparing allergen-
containing foods as well as allergen-free foods. 
14 (7.3) 
b) Preparing allergen-free food on a countertop that 
has not been thoroughly cleaned and sanitized. 
8 (4.1) 
c) Not washing your hands but using a fresh pair of 
gloves before handling the allergen-free food. 
2 (1.0) 
d) All of the above 168 (87.0)
b
 
9.  If a guest is experiencing an allergic reaction, what 
is the first thing you should do? 
 
a) Determine which food the patron is allergic to. 12 (6.2) 
b) Investigate how the allergic reaction could have 
happened. 
2 (1.0) 
c) Defend the food allergy policies of your 
establishment. 
2 (1.0) 
d) Get medical help immediately. 176 (91.2)
b
 
10. Why can fried foods be dangerous for individuals 
with food allergies? 
 
a) The high fat content in fried foods makes allergic 
reactions worse. 
15 (7.8) 
b) Frying changes the chemical structure of foods. 14 (7.3) 
c) Cross-contact with other food proteins can occur if 
the oil was used to cook other foods
c
. 
156 (80.8
)b
 
d) The high starch content makes allergic reactions 
worse. 
8 (4.1) 
11. Which of the following is the definition of allergen 
cross-contact? 
 
a) Contact between raw and cooked foods. 16 (8.3) 
b) Contact between allergen-containing foods and non-
allergen containing foods
c
. 
164(85.0)
b
 
c) Contact between allergen-containing foods and raw 
meat. 
9 (4.7) 
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Food Allergy Attitudes of Respondents 
Attitudes of respondents towards food allergies and customers with food allergies 
are shown in Table 4.  Overall, respondent attitudes towards food allergy were higher 
(4.11±0.47) on a 5- point Likert scale.  Mean attitude rating for the 14 items ranged from 
4.31 to 4.51. Cronbach's coefficient of reliability was 0.81.  Attitudes toward provision of 
accurate information about food ingredients to customers with food allergies had the 
highest mean rating of 4.51± 0.62, while attitudes towards handling food allergy 
emergency situations had the lowest mean of 3.44±1.12. 
 
 
 
 
3
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Table 4. Food allergy Attitudes of Respondents (n=193)  
  Frequency (%) 
Attitude Items (α =0.81) Meana SDb SD D N A SA 
It is important to me that accurate information 
about food ingredients is provided to customers 
with a food allergy. 
 
4.51 0.62 0(0.0) 2 (1.0) 7 (3.6) 75 (38.9) 109 (56.5) 
I think preventing incidences of food allergies is an 
important part of my job responsibilities at my 
workplace. 
 
4.48 0.71 2 (1.0) 2 (1.0) 6 (3.1) 75 (38.9) 108 (56.0)  
I believe appropriate precautions can be taken to 
avoid cross-contact between foods at my 
workplace. 
 
4.47 0.65 0(0.0) 2 (1.0) 11 (5.7) 75 (38.9) 105(54.4) 
I believe that the disclosure of accurate allergen 
information to customers with a food allergy will 
decrease the likelihood of a food allergic reaction. 
 
4.41 0.75 1 (0.1) 4 (2.1) 12 (6.2) 73 (37.8) 103 (53.4) 
I think all foodservice employees should be 
knowledgeable about food allergies. 
 
4.33 0.76 1 (0.1) 5 (2.6) 13 (6.7) 84 (43.5) 90 (46.6) 
I am willing to change my food handling behaviors 
related to handling food allergens. 
4.31 0.66 0(0.0) 2 (1.0) 15 (7.8) 98 (50.8) 78 (40.4) 
Notes: 
 
a 
Scale for statements: 1=Strongly Disagree; 2=Disagree; 3=Neutral; 4=Agree; 5=Strongly Agree 
b
 SD=standard deviation  
c
 Item was reversely coded.  
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Table 4. (Continued) 
  Frequency (%) 
Attitude Items  Mean
b
 SD
c
 SD D N A SA 
I believe that knowledge about food allergies 
would make me more confident about handling 
food at my workplace. 
 
4.30 0.69 0(0.0) 2 (1.0) 20 (10.4) 89 (46.1) 82 (42.5) 
I think understanding the basics of food allergies 
will be useful to me in my workplace. 
 
4.24 0.70 1 (0.5) 3 (1.6) 14 (7.30) 106 (54.9) 69 (35.8) 
I believe small amounts of a food allergen cannot 
cause a food allergy reaction
c
. 
 
4.12 1.24 103 (53.4) 54 (28.) 8 (4.10) 13 (6.7) 15 (7.8) 
I think the manager in my workplace should 
educate me about food allergies and allergen 
handling. 
 
3.93 0.85 1(0.5) 9(4.7) 43(22.3) 89(46.1) 51(26.4) 
Learning more about food allergies is important 
to me, personally. 
 
3.74 0.94 4 (2.1) 11 (5.7) 60 (31.1) 74 (38.3) 44 (22.8) 
I think individuals involved in food preparation 
should be more knowledgeable about food 
allergies than servers or cashiers. 
 
3.64 1.10 7 (3.6) 28 (14.5) 36 (18.7) 78 (40.4) 44 (22.8) 
I am willing to attend food allergy training 
courses/workshops to learn more about food 
allergies. 
 
3.63 1.04 7 (3.6) 18 (9.3) 57 (29.5) 69 (35.8) 42 (21.8) 
I believe I can effectively handle a food allergy 
emergency situation at my workplace. 
3.44 1.12 9 (4.7) 36 (18.7) 43 (22.3) 71 (36.8) 34 (17.6) 
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Food Allergy Practices of Respondents 
Table 5 shows the mean ratings of food allergy practices in the workplace.  
Overall mean rating for food allergy practices was 2.78±0.25 on a 3- point Likert scale.  
The mean ratings ranged from 2.40±0.78 to 2.94±0.29.  The Cronbach's coefficient of 
reliability was 0.73.  The statement, "If a mistake is made when preparing a meal for a 
food allergic customer, I remake the food" had a mean rating of 2.94±0.29, while the 
statement "When preparing fried food for patrons with a food allergy, I make sure that I 
change the oil in the deep fryer to prevent cross-contact" had a mean rating of 2.40±0.78. 
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Table 5.  Food Allergy Practices of Respondents
a
 
  Frequency (%) 
Practice Items(α =0.73) Meanb SDc Never  Sometimes  Always  
If a mistake is made when preparing 
a meal for a food allergic customer, I 
remake the food. 
2.94 0.29 2 (1.3) 5 (3.3) 143 (95.3) 
I wash my hands thoroughly with 
soap and water and wear a fresh pair 
of gloves before preparing an 
allergen-free meal. 
2.89 0.33 1 (0.6) 17 (9.9) 154 (89.5) 
I try to listen carefully, understand, 
and then answer customers’ questions 
about food allergies or allergens in 
the food. 
2.86 0.36 1 (0.6) 22 (12.6) 151 (86.8) 
If one of my customers has a food 
allergy, I communicate the allergen 
information to the cook to ensure that 
the food is prepared safely and is 
allergen-free. 
2.86 0.37 1 (0.7) 19 (13.0) 126 (86.3) 
I use clean and sanitized equipment 
and utensils at my workplace to 
prevent cross-contact between 
allergens. 
2.83 0.39 1 (0.5) 29 (15.7) 155 (83.8) 
I use separate equipment (tongs, 
ladles) for handling allergen-
containing foods. 
2.78 0.44 2 (1.2) 32 (19.6) 129 (79.1) 
When a customer identifies himself 
as having a food allergy, I provide 
accurate information to them 
regarding ingredients and preparation 
method. 
2.76 0.47 3 (1.9) 33 (20.5) 125 (77.6) 
While serving foods to customers 
with a food allergy, I separately 
handle allergen-containing and 
allergen-free plates to prevent cross-
contact. 
2.76 0.49 4 (2.6) 29 (19.2) 118 (78.1) 
Notes:  
a
 n=69-185 
b
 Scale for statements: 1=Never, 2=Sometime, 3=Always 
c
 SD=standard deviation 
d
 Item was reversely coded 
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Table 5. (Continued) 
  Frequency (%) 
Practice Items Mean
b
 SD
c
 Never  Sometimes  Always  
If I am unsure about the ingredients 
in a menu item, I still assure the 
customer that the food does not 
contain any allergens.
d
 
2.71 0.63 143 (80.3) 18 (10.1) 17 (9.6) 
When preparing food for a customer 
with food allergies, I pay more 
attention to safe food handling 
practices than when preparing food 
for a customer without food 
allergies. 
2.56 0.70 16 (10.2) 40 (25.5) 101 (64.3) 
When preparing fried food for 
patrons with a food allergy, I make 
sure that I change the oil in the deep 
fryer to prevent cross contact. 
2.40 0.78 15 (17.9) 20 (23.8) 49 (58.3) 
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Food Allergy Training Received by Respondents 
Table 6 shows the types of food safety training and frequency of food allergy 
training that employees received.  The overall mean of 1.25±1.99 (5 possible points) of 
food allergy training received was low.  The Cronbach's coefficient of reliability was 0.96.  
A majority of employees reported that they had not received any training specific to food 
allergies (69.4 to 78.8%).  Of the respondents who have received food allergy training, 
30.6% reported that they had received training on how to avoid cross-contact between 
foods during food preparation and/or service. 
Table 6.  Food Allergy Training of Respondents (n=193) 
 Frequency (%) 
Training Items (α=0.96) Yes No 
I have received training on how to avoid cross-contact between 
foods during food preparation/service. 
 
59 (30.6) 134 (69.4) 
I have received training about food allergies (serious nature of food 
allergies, including allergic reactions, anaphylaxis, and death). 
 
52 (26.9) 141 (73.1) 
I have received training on how to communicate allergen. 45 (23.3) 148 (76.7) 
 
 
 
I have received training on how to read food allergen labels. 44 (22.8) 149 (77.2) 
I have received training on how to identify the top eight food 
allergens. 
41 (21.2) 152 (78.8) 
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Perceived Food Allergy Training Needs of Respondents 
Table 7 shows the perceived food allergy training needs of respondents ranging 
from 1 (Very unnecessary) to 5 (Very necessary).  The average mean rating for perceived 
training needs was 4.37±0.77. The mean ratings for perceived training needs were 
relatively high.  The mean of perceived training needs scores for the five training items 
ranged from 4.3 to 4.5.  The Cronbach's coefficient of reliability was 0.93. Majority of 
employees (63.2%) perceived training on how to avoid cross-contact between foods 
during food preparation and service as being very necessary (M=4.47, SD=0.86).  
Respondents perceived training on how to identify the main food allergens as being of 
lower relative importance (M=4.26, SD=0.93). 
Table 7.  Perceived Food Allergy Training Needs of Respondents (n=193) 
   
Training needs (α=0.93) 
 Frequency (%) 
Mean
a
 SD
b
 VU SU N SN VN 
Training on how to avoid 
cross-contact between 
foods during food 
preparation/service. 
4.47 0.86 2 (1.0) 9 (4.7) 8 (4.1) 52 (26.9) 122 (63.2) 
Training on how to 
communicate allergen 
information to customers. 
4.46 0.84 4 (2.1) 4 (2.1) 8 (4.1) 60 (31.1) 117 (60.6) 
Training on how to read 
food allergen labels. 
4.35 0.85 4 (2.1) 4 (2.1) 12 (6.2) 73 (37.8) 100 (51.8) 
Training about food 
allergies (serious nature of 
food allergies, including 
allergic reactions, 
anaphylaxis, and death). 
4.33 0.86 2 (1.0) 9 (4.7) 10 (5.2) 75 (38.9) 97 (50.3) 
Training about how to 
identify the top eight food 
allergens. 
4.26 0.93 4 (2.1) 8 (4.1) 17 (8.8) 69 (35.8) 95 (49.2) 
Notes:  
a
 Scale for statements: 1=Very Unnecessary; 2=Somewhat Unnecessary; 3= Neither Necessary or 
Unnecessary; 4=Necessary; 5=Very Necessary  
b 
SD=standard deviation 
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3.3.  Differences in Knowledge, Attitudes, Practices, Training Received, and Perceived 
Training Needs between Student and Non-student Employees 
Independent t-test was used to assess differences in knowledge, attitudes, 
practices, training received, and perceived training needs between student and non-
student employees (Table 8). Performance on the knowledge test varied significantly 
based on working status (student versus non-student) (t=-3.82, p<0.05).  Non-student 
employees (M=9.42, SD=1.20) had higher knowledge test scores than student employees 
(M=8.42, SD=2.05). The means of attitudes towards handling customers with food 
allergies were significantly different (t=-4.10, p<0.05).  Non-student employees (M=4.38, 
SD=0.39) had more favorable attitudes toward food allergies and food-allergic patrons 
than student employees (M=4.04, SD=0.46). The means for food allergy practices were 
significantly different (t=-3.25, p<0.05).  Non-student employees (M=2.87, SD=0.17) had 
higher practice scores than student employees (M=2.75, SD=0.26). The means for food 
allergy training received were significantly different between student and non-student 
employees (t=-5.00, p<0.05).  The results showed that non-student employees (M=2.84, 
SD=2.30) had received more food allergy training than student employees (M= 0.86, 
SD=1.70).  Both student and non-student employees had high means for perceived food 
allergy training needs.  The means for perceived training needs were significantly 
different (t=-2.79, p<0.05).  Non-student employees (M= 4.68, SD=0.50) perceived food 
allergy training to be more necessary than student employees (M= 4.30, SD=0.80). 
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Table 8. Food Allergy Knowledge, Attitudes, Practices, Training Received, and  
Perceived Training Needs of Student versus Non-student Employees  
   
 Student employees Non-student 
employees 
 
Variable     Mean SD Mean SD t-value 
Knowledge 8.45 2.05 9.42 1.20 -3.82* 
Attitudes 4.04 0.46 4.38 0.39 -4.10* 
Practice 2.75 0.26 2.87 0.17 -3.25* 
Training 0.86 1.70 2.84 2.30 -5.00* 
Training Needs 4.30 0.80 4.68 0.50 -2.79* 
Note: * Significant at:  p <0.05  
Knowledge (11possible scores), Attitudes (5-point Likert scale), Practice (3-point Likert scale), Training 
(5possible scores), Training needs (5- point Likert scale) 
 
3.4.  Differences in Knowledge, Attitudes, Practices, Training Received, and Perceived Training 
Needs Based on Employee  Demographic Characteristics 
Independent t-test and Analysis of Variance (ANOVA) were performed to 
compare differences in the total means for food allergy knowledge, attitudes, on-the-job 
practices, training received, and perceived training needs based on respondents' 
demographic characteristics. The Levenes- test for Homogeneity of Variance was 
conducted. If the variances in the groups were unequal, the Welch test was conducted; if 
the variances in the groups are equal, F-statistics were conducted and post-hoc tests were 
conducted to determine individual differences between groups (Norusis, 2008). 
Statistically significant differences in food allergy training received were found 
between males and females (t=1.99, p<0.05).  Males (M=1.63, SD=2.22) reported they 
had received more training than females (M=1.02, SD=1.81) (Table 9).  Statistically 
significant differences were observed in food allergy training received and attitudes 
toward food allergies between those who had completed food safety certification and 
those who did not have certification.  Employees with food safety certification scored 
higher on the attitudes scale and had received more training than employees without food 
safety certification (t=2.73, 4.63 respectively, p<0.05) (Table 10). Table 11 shows the 
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means of knowledge, attitudes, practices, training received, and perceived training needs 
by college level.  Non-student employees had higher knowledge scores than sophomores 
(Welch=4.07, p<0.05).  Statistically significant differences in attitudes were observed 
between non-students than sophomores and juniors (F=5.15, p<0.05).  Non-students had 
received more food allergy training than freshman, sophomore, junior, and senior students 
(Welch=6.85, p<0.05).  
Significant differences by age group were found for the three variables: attitudes, 
food allergy training received, and perceived training needs (Table 12).  Employees over 
the age of 50 had more positive attitudes toward food allergic customers than employees 
aged 18-25 (Welch=5.36, p<0.05).  Employees between the ages of 34-41 and 42-49 years 
perceived food allergy training to be more necessary than those 18-25 years old.  
Employees over the age of 50 rated food allergy training to be more necessary than those 
18-25 years old (F=3.09, p<0.05). 
 
 
 
 
 
 
 
 
 
 
 
49 
 
 
 
Table 9.   Food Allergy Knowledge, Attitudes, Practices, Training Received, and  
Training Needs of Male versus Female Respondents 
Table 8. (continued)   
 Male  Female  
Variable Mean SD Mean SD t-value 
Knowledge 8.74 2.01 8.58 1.92     0.57 
Attitudes 4.08 0.53 4.13 0.43    -0.82 
Practice
a
 2.76 0.26 2.79 0.25    -0.78 
Training Received 1.63 2.22 1.02 1.81 1.99* 
Training Needs 4.31 0.82 4.41 0.73    -0.93 
Note: * Significant at:  p <0.05  
Knowledge (11possible scores), Attitudes (5-point Likert scale), Practice (3-point Likert scale), Training 
(5possible scores), Training needs (5- point Likert scale) 
 
Table 10.  Food Allergy Knowledge, Attitudes, Practices, Training Received, and 
Training Needs of Respondents With and Without food safety certification. 
   
 With certification Without certification  
Variable Mean SD Mean SD t-value 
Knowledge 8.86 1.89 8.49 1.99 1.29 
Attitudes 4.23 0.50 4.04 0.44   2.73* 
Practice 2.81 0.22 2.76 0.27 1.46 
Training Received 2.12 2.32 0.71 1.54   4.63* 
Training Needs 4.45 0.72 4.33 0.80 1.08 
Note: * Significant at:  p <0.05  
Knowledge (11possible scores), Attitudes (5-point Likert scale), Practice (3-point Likert scale), Training 
(5possible scores), Training needs (5- point Likert scale)
x 
 
5
0
 
Table 11.  Food Allergy Knowledge, Attitudes, Practices, Training Received, and Training Needs of Respondents by College Level 
Variable 
Freshman 
(n=20-22) 
Sophomore 
(n=42) 
Junior 
(n=50) 
Senior 
(n=34-35) 
Grad Student 
(n=8) 
Non-Student 
(n=36) 
F-value 
Statistics
(Welch) Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD 
Knowledge 8.64
ab
 1.81 8.05
a
 2.44 8.58
ab
 2.05 9.02
ab
 1.38 6.88
ab
 2.03 9.42
b
 1.23  4.07* 
Attitudes 4.12
ab
 0.54 3.88
a
 0.44 4.10
a
 0.49 4.11
ab
 0.38 4.12
ab
 0.47 4.39
b
 0.37  5.15*  
Practices 2.80 0.31 2.77 0.23 2.76 0.23 2.74 0.29 2.64 0.34 2.86 0.18 1.54  
Training 0.55
a
 1.50 0.43
a
 1.25 1.06
a
 1.93 1.34
a
 1.91 .88
ab
 1.64 2.89
b
 2.30  6.85* 
Training needs  4.25 0.84 4.20 0.87 4.29 0.80 4.38 0.77 4.63 0.36 4.69 0.50 2.13  
Notes:  
Means with different superscripts differ significantly by Games-Howell or Bonferroni post hoc test  
* Significant at: *p <0.05  
If the variances in the groups are unequal, Welch test was conducted.  If the variances in the groups are equal, F-statistic was conducted.  
Knowledge (11possible scores), Attitudes (5-point Likert scale), Practice (3-point Likert scale), Training (5possible scores), Training needs (5- point Likert scale) 
 
Table 12.  Food Allergy Knowledge, Attitudes, Practices, Training Received, and Training Needs of Respondents by Age Group 
Variable 
18-25 
(n=162) 
26-33 
(n=9) 
34-41
 
(n=6) 
42-49 
(n=5) 
50+ 
(n=11) 
F-value 
Statistics 
(Welch) Mean SD Mean SD Mean SD Mean SD Mean SD 
Knowledge 8.56 2.02 9.00 2.06 8.50 1.38 10.00 0.70 8.91 1.30 0.80  
Attitudes 4.06
a
 0.47   4.35
ab
 0.44   4.31
ab
 0.42  4.31
ab
 0.36  4.51
b
 0.32  5.36* 
Practices 2.76 0.26 2.74 0.26 2.89 0.22 2.84 0.15 2.91 0.10 1.28  
Training 0.95 1.78 2.89 2.26 2.33 2.58 3.80 2.17 2.55 2.50  4.20* 
Training needs 4.30
a
 0.79 4.47
b
 0.66 5.00
b
 0.00 5.00
b
 0.00   4.76
bc
 0.36   3.09*  
Notes: 
  
Means with different superscripts differ significantly by Games-Howell or Bonferroni post hoc test  
* Significant at: *p <0.05  
If the variances in the groups are unequal, Welch test was conducted.  If the variances in the groups are equal, F-statistic was conducted 
Knowledge (11possible scores), Attitudes (5-point Likert scale), Practice (3-point Likert scale), Training (5possible scores), Training needs (5- point Likert scale)
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3.5 Relationship between Food Allergy Knowledge, Attitudes,  Practices, Training Received, 
and Perceived Training Needs 
Multiple linear regression analysis was employed to identify which variable(s) 
among knowledge, attitudes, and training received affected food allergy practices.  The 
assumptions necessary for multiple linear regression analysis were assessed as follows.  
Normality, constant variance, linearity, and outliers were examined for verifying assumption 
(Norusis, 2008).  Normality was examined by reviewing the histogram and Q-Q plot of the 
studentized residuals.  The constant variance was verified by examining plots with 
standardized residuals as the Y variable and standardized predictions as the X variable.  
Linearity was evaluated by examining the scatter plot of dependent and independent 
variables.  The results met the requirement and no assumptions were violated. Table 13 
shows the correlation coefficient between variables, both independent and dependent.  
Table 13.  Correlation of Mean Total Food Allergy Knowledge, Attitudes, Practices, 
Training Received, and Perceived Training Needs (N=190) 
 
    
 Knowledge Attitude Practice Training 
Training 
needs 
Knowledge 1.00     
Attitude 0.31** 1.00    
Practice 0.16* 0.42** 1.00   
Training  0.12 0.21** 0.12 1.00  
Training needs 0.06 0.48**     0.20** 0.18* 1.00 
Note: Significant at *p<0.05, **p<0.01 
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As seen in Table 14, the absolute value of the correlation coefficient (R) between 
knowledge, attitudes, and training received and practice is 0.42.  R-squared, the proportion of 
explained variability is 18% of practice and is explained by knowledge, attitude, and amount 
of training that employees have received.  The results showed that the model was significant 
(F=13.11, p<0.05,).  Attitudes related to food allergy are positively related to employees 
food allergy practices (B=0.40, p<0.05) (Table 15).  
Table 14.  Summary of Regression Analysis (n=190) 
R R
2
 Adjust R
2
 df F Sig. 
0.42 .18 .16 3 13.11 0.000* 
Note: Dependent variable =Practice, significant at *p <0.05 
Table 15.  Significance of Regression Coefficients (n=190) 
 
 
  
 
Model 
Unstandardized 
Coefficients 
Standardized 
Coefficients   
Colinearity 
Statistics 
B Std. Error B t Sig. T VIF 
(Constant) 1.87 0.15  12.30 0.00   
Knowledge 0.00 0.01 0.03 0.39 0.70 0.90 1.12 
Attitudes 0.21 0.04 0.40 5.58 0.00* 0.87 1.15 
Training 
Received 
 
0.00 
 
0.01 
 
0.04 
 
0.53 
 
0.60 
 
0.95 
 
1.05 
Note: Dependent variable = practice, significance at: *p <0.05  
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4. Discussion  
Results from this study provided insight into the food allergy knowledge, attitudes, 
practices, training received, and perceived training needs of foodservice employees 
employed in university dining.  
Respondents in this study were knowledgeable about what food allergies were and 
how to handle customers with food allergies; however, most respondents were not 
knowledgeable about the top eight food allergens from a list of allergens and use of 
Epinephrine in case of a severe food allergic reaction. Previous research has shown that food 
handlers lacking in knowledge about food allergies were more likely to handle food allergy 
emergencies or address the needs of allergic customers inappropriately (Madsen et al, 2010). 
This result is of great concern because by not knowing what the top eight food allergens are, 
foodservice employees might cause cross-contact without realizing that the ingredient is a 
major allergen, which could cause serious harm to allergy sufferers (Mandabach, Ellsworth, 
Vanleeuwen, & Waters, 2005). Thus, foodservice operations should educate employees 
about the eight allergens that (peanuts, tree nuts, milk, eggs, fish, shellfish, soy, and wheat) 
account for 90% of all food-based allergic reactions (FAAN, 2010). Additionally, 
respondents had the lowest rating on food allergy practice related to cross-contact. This is 
similar to findings by Ahuja and Sicherer (2006), who found that foodservice employees 
confused cross-contamination with cross-contact. Therefore, university dining foodservice 
operations should clearly define the difference between the terms, cross-contamination and 
cross-contact to their employees. However, patrons with food allergies should also alert 
foodservice staff about their food allergies when dining at foodservice establishments and 
share the responsibility of preventing incidences of food allergies.  
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Majority of employees scored higher on attitudinal statements related to the 
importance of foodservice staff providing accurate information to customers with food 
allergies to prevent incidences of food allergy reactions in their workplace. However, 
employees were not confident about effectively handling food allergy emergencies. Most 
severe food allergy reactions and deaths occur among teenagers and young adults (Bock et 
al., 2001). Without direct parental supervision, college students are more likely to take 
risks with their food allergies, including not carrying self-injectable epinephrine, eating 
foods containing an allergen and not disclosing their food allergy status to friends 
(Greenhawt et al., 2009; Rolison & Scherman, 2002). Weiss and Muñoz-Furlong (2008) 
found that despite this risk, many foodservice establishments were ill-equipped to handle 
food allergy emergencies.  
The lack of confidence in handling an emergency situation could also be because 
respondents had never received training specific to food allergies (Ajala et al., 2010; 
Weiss & Munoz-Furlong, 2008) yet, non-student workers in this study had completed a 
nationally recognized food safety certification program (ServSafe
®
) that includes a minor 
component related to food allergies. It is therefore essential that foodservice employees be 
informed about the severity of food allergy reactions and how to handle those emergencies 
through training in the classroom and on-the-job. Organizational food safety culture plays 
an important role in improving employees’ safe food handling practices (Griffith, Livesey 
& Clayton, 2010; Yiannis, 2009). Employees will be encouraged to follow safe food 
handling practices if they are given adequate and consistent support.  
In terms of training, respondents reported receiving little training specific to food 
allergies and handling customers with food allergies. Although, Food Code (2009) 
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specifically emphasizes the importance of increasing food service employees’ food allergy 
awareness through training, the lack of training specific to food allergies might be explained 
by this fact that the requirement of training specific food allergies is not yet mandatory. The 
State of Iowa, foodservice operations are expected to follow the 2005 Food Code which only 
mentions food allergies but does not require food allergy training to be provided. There are 
also a number of barriers to implementing food allergy training such as cost of training 
employees, high turnover, time restrictions, language problems, and employees’ apathy 
towards food allergies (Abbot, Byrd-Bredbenner & Grasso, 2007). 
In this study, non-student employees had higher scores for knowledge, attitudes, 
training, and perceived training needs than student employees. The study supported previous 
research which revealed that full-time employees were more concerned than student 
employees about providing safe food to customers (Fiihr, 2001; Lin & Sneed, 2005). Higher 
number of non-student employees had food safety certification and food allergy training than 
student employees. However, it should be noted that the institution chosen for this study 
required mandatory food safety training in an in-house certification course for its non-student 
employees, while student employees only received basic food safety training and 
certification was optional, which could also explain the differences in training observed in 
this study.  
Employees with food safety certification had more positive attitudes toward food 
allergies and food-allergic patrons and had received more training than employees without 
food safety certification.  In other words, employees’ positive attitudes toward food allergies 
and handling patrons with food allergies might be explained by the possession of food safety 
certification, which could also be a proxy for training received. This result is consistent with 
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previous research (Youn, & Sneed, 2003), who found that employees with food safety 
certification had more confidence in implementing food safety programs in their workplace 
than those employees that did not have certification. Therefore, it would be beneficial to 
require student employees to obtain food safety certification or provide in-house certification 
during employee orientation to improve attitudes toward food allergies and handling allergic 
patrons.   
However, no significant differences in knowledge scores were observed between 
employees who had received food safety certification and those who were not certified. This 
finding is similar to results of a previous study by Henroid and Sneed (2004), who stated that 
there was no difference in knowledge test scores for employees who had food safety 
certification and those who did not. This indicates that while certification and training maybe 
crucial for improving knowledge (Lee, 2012), it might not always be the case, as employees 
might forget content over the course of time or the training may not have contained updated 
information. This highlights the need for providing training at regular intervals to reinforce 
food safety concepts and provide updated information. 
Among the three variables, knowledge, attitudes, and training received; food allergy 
attitudes positively correlated with food allergy practices. However, knowledge and training 
received did not significantly correlate with practice. These results are supported by previous 
studies which found that improved knowledge does not necessarily translate into improved 
food handling behavior (Henroid & Sneed, 2004; Roberts et al., 2008; Speer & Kane, 1990). 
Griffith et al. (2010) and Yiannis (2009) suggested developing food safety culture in 
foodservice establishments to improve safe food handling practices by incorporating food 
safety management programs that take workforce value, beliefs and behaviors into 
57 
 
consideration. Results of this study showed that attitude is an important variable that affects 
food allergy practices. Thus, along with providing requisite skills pertaining to food safety, it 
is necessary to foster an environment to support employees’ safe food handling practice, 
which can help prevent food allergy reactions in foodservice establishments.  
5. Conclusions  
This study provided information about food allergy knowledge, attitudes, practices, 
training received, and training needs of foodservice workers employed in university dining. It 
was found that majority of employees did not receive training specific to food allergies. This 
is concerning because of the risk-taking nature of students and the seriousness of food 
allergies. University dining staff should work towards providing not only food safety training 
as it relates to preventing microbial contamination but also provide training specific to food 
allergies. Food allergies may be considered a disability under federal laws such as Section 
504 of the Rehabilitation Act of 1973 and the Americans with Disabilities Act of 1992 (U.S. 
Department of Education, 2009). As new students continue to enter higher education settings, 
they will rely on university dining staff to provide them with safe food and also administer 
aid in the event of an allergic reaction. 
The results of this study  provides decision makers in college and university dining 
with insight into the knowledge, attitudes,  practices, training received, and training needs of 
university foodservice workers that can be used to develop prevention policies and specific 
content in training for prevention of food allergy incidents. The present study has several 
limitations that must be acknowledged. This study used a convenience sample from only one 
school; therefore, the results cannot be generalized to other schools. Food allergy practices in 
this study were which can lend itself to respondent bias. Future studies can use observations 
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to obtain information about actual food allergy practices among university foodservice 
workers. Focus groups can also be conducted to determine motivators and barriers to 
practicing food allergy behaviors. With increase in the incidence of food allergies among 
young adults and children, foodservice operations’ preparedness in meeting the needs of this 
demographic is imperative. 
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CHAPTER 5. GENERAL CONCLUSIONS 
The purpose of this study was to assess food allergy knowledge, attitudes, practices, 
training received and perceived training needs of university dining employees. This chapter 
includes a summary of results, conclusion, limitations and recommendations for future 
research.  
Summary of Results 
A total of 300 questionnaires were distributed to foodservice employees (N= 1392) in 
university dining. Two hundred and sixteen questionnaires were returned (72% response) of 
which 193 questionnaires were analyzed. More than half of the respondents were female 
(62.2 %) and were male (37.8 %). Majority of the respondents were 18-25 years old (83.9%) 
and were citizens of the United States (91.2%). Most of the respondents had completed high 
school/GED degree (76.7%). Most respondents were student employees (80.3%). 
Approximately half of respondents (46.5%) worked in residential dining centers and 
remaining respondents worked at smaller foodservice units (campus cafés, restaurants, 
convenience stores, and catering (43.5%). Most student employees did not have food safety 
certification (74.7%) while most non-student employees (92.1%) had food safety 
certification. Student and non-student employees worked 13.6 hours and 40.9 hours per week 
respectively, had worked in foodservice operations for a total of 1.57 years and 7.53 years 
respectively and had their current position for 1.06 years and 5.18 years respectively. 
The Cronbach’s alpha of coefficient of reliability (α) for the different variables were: 
knowledge (0.64), attitudes (0.81), practices (0.73), training received (0.96), and perceived 
training needs (0.96). All of the variables had an acceptable level of internal consistency 
(>0.60) (Horne, Hankin, & Jenkins, 2001; Nunnally, 1978). 
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 Respondents were highly knowledgeable when asked about the definition of food 
allergy (96.4%) and what service staff can do to prevent an allergic reaction (91.7%), but 
were less knowledgeable when asked to identify common food allergens (46.4%) and the 
best treatment for a severe food allergic reaction (58%).  A majority of employees had 
positive attitudes toward food allergies and handling food-allergic patrons with mean rating 
of 4.11 on a 5-Likert point scale. For food allergy practice, overall mean rating for food 
allergy practices was 2.78 on a 3-Likert scale point. While employees had little training 
specific to food allergies and handling customers with food allergies, respondents considered 
training on prevention of cross-contact and allergen communication to be most necessary and 
training to identify top eight food allergens as least necessary.  
Significant differences (p<0.05) in knowledge, attitude, practice, training received 
and perceived training needs were found between student and non-student employees. In 
addition, significant differences were found in food allergy attitudes and training based on 
respondents’ demographics. Results of multiple linear regression analysis indicated that 
among the three variables of knowledge, attitude, and training received , food allergy 
attitudes positively related to  food allergy practices (p<0.05). On the other hand, knowledge, 
and training received were not significantly related to practice.   
Conclusions 
This study examined university dining employees’ food allergy knowledge, attitude, 
practice, training, and perceived training needs. While employees were knowledgeable about 
the definition of a food allergy and how to handle customers with food allergies, majority of 
employees were not knowledgeable of the main eight food allergens and food allergy 
practice related to preventing cross-contact. It is imperative that university dining 
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foodservice operators provide food allergy training that educates foodservice workers about 
identifying the eight main food allergens, and avoiding cross-contact to prevent incidents of 
food allergies in campus dining establishments.  
Employees were confident about handling food-allergic patrons, preventing allergic 
reactions, and considered providing accurate information to customers with food allergies as 
most important. However, employees were not confident about handling food allergy 
emergency situations effectively.  Employees in this study received very little food allergy 
training in their workplace. Employees perceived food allergy training about prevention of 
cross-contact and communication of allergen information as most necessary, but interestingly 
training about how to identify the top eight allergens was rated least necessary. Therefore, 
foodservice operations should not only educate employees about the severity of food allergy 
reactions but also demonstrate procedures for handling emergencies related to food allergies.  
In this study, non-student employees had higher score for knowledge, attitudes, 
practices, training received, and perceived training needs than student employees. In addition, 
employees with food safety certification had more favorable attitudes toward food allergies 
and food-allergic patrons and received more training than employees without food safety 
certification.  The present study suggests that university foodservice operation needs to 
encourage student employees to obtain food safety certification in an attempt to improve 
their food allergy attitudes. Results from this study indicated that among the variables; 
knowledge, attitudes, and training, food allergy attitudes were positively related to food 
allergy practices. However, knowledge was not significantly correlated with practice. It can 
be concluded that in addition to providing food allergy training, it is necessary to foster a 
food safety environment that supports and encourages employees to practice correct food 
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handling practices to protect all customers, especially food allergy sufferers and increase 
sensitivity towards allergy suffers.  
Limitations and Future Research 
The present study has several limitations that must be acknowledged. This study 
used a convenience sample from only one school. Therefore, the results from this study 
cannot be generalized to other university dining settings in the United States.  For future 
research, it would be helpful to conduct similar studies that involve multiple universities and 
colleges in the United States. It would be interesting to determine if there are differences in 
knowledge, attitudes, practices, training received, and training needs based on size of schools, 
and type of institution (public and private). Studies can be carried out to compare these 
characteristics in states where food allergy laws have been mandated and states where no 
mandatory laws are in place. 
Food allergy practices in this study were self-reported which can lend itself to 
respondent bias. This discrepancy between self-reported practices and actual behaviors has 
been revealed by observations of food preparation (Byrd-Bredbenner, Wheatley, Cottone, & 
Clancy, 2007) is expected that results might be differ if data is collected using observational 
methods. Thus, future studies could use observations to obtain information about actual food 
allergy practices among university foodservice workers and correlate with knowledge and 
attitudes  
The present study identified that, among the three variables of knowledge, attitude 
and training, attitude only had an influence on food allergy practice.  Future research might 
consider the effect of attitude toward food allergies and handling food-allergic patrons as a 
mediator between food allergy knowledge and practice.  By identifying the relationships 
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among these variables, college and university foodservice establishments can develop 
training and policies and procedures that can influence employee attitudes. It would be 
interesting to examine differences in attitudes by asking respondents if they were suffering 
from a food allergy or had family members that had food allergies, as personal experience 
may influence attitudes.  
. 
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APPENDIX A.  HUMAN SUBJECTS APPROVAL 
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APPENDIX B. QUESTIONNAIRE 
IRB #: 12-152 
Food Allergy Study 
Please complete and return the questionnaire 
immediately or drop it in campus mail. 
 
Ji Hee Choi        Lakshman Rajagopal, PhD 
Graduate Student      Assistant Professor in 
       Hospitality Management 
Phone: 515-441-3243       Phone:  515-294-9740 
E-mail: choijh@iastate.edu       E-mail: lraj@iastate.edu 
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Dear Employee,  
My name is Ji Hee Choi; I am a graduate student in the Hospitality Management program at 
Iowa State University.  I am conducting a study to assess university dining employee 
attitudes, knowledge, practices, and training related to food allergies.  This questionnaire will 
take approximately 5-10 minutes to complete.  
Your participation is voluntary.  Refusal to participate will involve no penalty, and you may 
discontinue participation at any time without penalty.  Your responses will be kept 
completely confidential and no information will be shared with ISU Dining.  Please read 
each question carefully and do not leave any items blank. 
As a token of appreciation for your participation in this study, you will be included in a 
drawing to receive one of forty, $5 Starbucks gift cards as compensation if you successfully 
complete and submit this questionnaire.  If your e-mail address is selected, I will contact you.  
Please include your email address towards the end of this questionnaire to receive your gift 
certificate, should you be the winner. 
If you have any questions about this study, please contact me or Dr.  Lakshman Rajagopal.  
Thank you for your time and assistance.  Your input is valuable! 
 
Sincerely, 
 
Ji Hee Choi        Lakshman Rajagopal, PhD 
Graduate Student      Assistant Professor in Hospitality 
       Management 
Phone: 515-441-3243       Phone:  515-294-9740 
E-mail: choijh@iastate.edu       E-mail: lraj@iastate.edu   
  
 
76 
 
Part 1.  What do you know?  
Instructions: Please read each question carefully and select the answer that you believe is 
correct.  
 
1.  How soon does a food allergy reaction occur after the food is consumed?  
a) Immediately or within a few hours after the food is consumed.  
b) Twenty-four hours after the food is consumed.  
c) Thirty-six hours after the food is consumed.  
d) Forty-eight hours after the food is consumed.  
 
2.  Which body system can be affected by a food allergy reaction?  
a) Gastrointestinal tract  
b) Respiratory system  
c) Skin  
d) All of the above  
 
3.  Food allergies are caused by the body’s negative reaction to which of the following?  
a) Fats  
b) Proteins  
c) Carbohydrates  
d) Trans-fatty acids 
 
4.  Which of the following does not belong in the top eight food allergens?  
a) Potato  
b) Wheat  
c) Shrimp  
d) Tofu  
 
5.  Which of the following items are risky for guests who have food allergies?  
a) Fried foods  
b) Desserts  
c) Complex dishes with many ingredients  
d) All of the above  
 
6.  Which of the following should service staff be able to do in order to prevent an allergic 
reaction?  
a) Cook food to the right internal temperature.  
b) Be able to identify ingredients in the menu item upon customer request, and determine if it 
contains any commonly known allergens.  
c) Use dishwasher for washing dishes.  
d) Keep foods safe from microbial growth.  
 
7.  Which of the following is the best treatment for controlling a severe food allergic reaction?  
a) Benadryl™  
b) Pseudoephedrine  
c) Sudafed™  
d) Epinephrine 
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8.  Which of the following practices could cause cross contact?  
a) Using the same utensils for preparing allergen-containing foods as well as allergen-free 
foods.  
b) Preparing allergen-free food on a countertop that has not been thoroughly cleaned and 
sanitized.  
c) Not washing your hands but using a fresh pair of gloves before handling the allergen-free 
food.  
d) All of the above.  
 
9.  If a guest is experiencing an allergic reaction, what is the first thing you should do?  
a) Determine which food the patron is allergic to.  
b) Investigate how the allergic reaction could have happened.  
c) Defend the food allergy policies of your establishment.  
d) Get medical help immediately.  
 
10. Why can fried foods be dangerous for individuals with food allergies?  
a) The high fat content in fried foods makes allergic reactions worse.  
b) Frying changes the chemical structure of foods.  
c) Cross-contact with other food proteins can occur if the oil was used to cook other foods.  
d) The high starch content makes allergic reactions worse.  
 
11. Which of the following is the definition of allergen cross-contact?  
a) Contact between raw and cooked foods.  
b) Contact between allergen containing foods and non-allergen containing foods.  
c) Contact between allergen containing foods and raw meat.  
d) Contact between allergen containing foods and dairy products. 
 
Part 2.  What do you think?  
 
Instructions: Please read each statement and indicate your agreement with each statement as 
it applies to your work with ISU Dining.  
 
Item Strongly 
Disagree 
Disagree 
Neither 
Agree nor 
Disagree 
Agree 
Strongly 
Agree 
I think preventing incidences of food allergies is an 
important part of my job responsibilities at my 
workplace. 
     
I believe that knowledge about food allergies 
would make me more confident about handling 
food at my workplace.  
     
Learning more about food allergies is important to 
me, personally. 
     
I am willing to attend food allergy training 
courses/workshops to learn more about food 
allergies. 
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Item Strongly 
Disagree 
Disagree 
Neither 
Agree nor 
Disagree 
Agree 
Strongly 
Agree 
I am willing to change my food handling behaviors 
related to handling food allergens. 
     
It is important to me that accurate information 
about food ingredients is provided to customers 
with a food allergy.  
     
I believe that the disclosure of accurate allergen 
information to customers with a food allergy will 
decrease the likelihood of a food allergic reaction.  
     
I believe appropriate precautions can be taken to 
avoid      cross-contact between foods at my 
workplace.  
     
I think the manager in my workplace should 
educate me about food allergies and allergen 
handling.  
    
I think understanding the basics of food allergies 
will be useful to me in my workplace.  
    
I believe I can effectively handle a food allergy 
emergency situation at my workplace. 
    
I think individuals involved in food preparation 
should be more knowledgeable about food 
allergies than servers or cashiers. 
    
I think all foodservice employees should be 
knowledgeable about food allergies. 
    
I believe small amounts of a food allergen cannot 
cause a food allergy reaction.  
    
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Part 3.  What do you do?  
 
Instructions: Please read the following statements.  Indicate the frequency in which you 
engage in these practices at your workplace using the following scale. 
 
Item Never 
Some-
times Always 
Not 
applicable 
When preparing food for a customer with food allergies, 
I pay more attention to safe food handling practices than 
when preparing food for a customer without food 
allergies.  


   
When a customer identifies himself as having a food 
allergy, I provide accurate information to them regarding 
ingredients and preparation method.  


   
While serving foods to customers with a food allergy, I 
separately handle allergen-containing and allergen-free 
plates to prevent    cross-contact. 

   
If I am unsure about the ingredients in a menu item, I 
still assure the customer that the food does not contain 
any allergens. 


   
I use clean and sanitized equipment and utensils at my 
workplace to prevent cross-contact between allergens. 

    
I wash my hands thoroughly with soap and water and 
wear a fresh pair of gloves before preparing an allergen-
free meal. 


   
If a mistake is made when preparing a meal for a food 
allergic customer, I remake the food. 

    
I try to listen carefully, understand, and then answer 
customers’ questions about food allergies or allergens in 
the food.  


   
If one of my customers has a food allergy, I 
communicate the allergen information to the cook to 
ensure that the food is prepared safely and is allergen-
free. 


  
When preparing fried food for patrons with a food 
allergy, I make sure that I change the oil in the deep fryer 
to prevent cross contact. 


  
I use separate equipment (tongs, ladles) for handling 
allergen-containing foods. 

  
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Part 4.  What about training? 
 
Instructions:  
 
Have you ever received training specific to food allergies and allergen handling? 
 
a) ______ Yes (Answer Section 4.A and 4.B)  
b) ______ No (Skip Section 4.A and Go to Section 4.B)  
 
4. A.  Instructions: Please read the following statements and indicate Yes or No. 
 
Item Yes No 
I have received training about food allergies (serious nature of food allergies, 
including allergic reactions, anaphylaxis, and death).  
  
I have received training to identify the top eight food allergens.  
 
  
I have received training on how to read food allergen labels.  
 
  
I have received training on how to avoid cross-contact between foods during 
food preparation/service. 
 
  
I have received training on how to communicate allergen information to 
customers.  
 
  
 
4. B.  Instructions: Please rate your perception on the need for training in the following 
topic as it applies to you in your workplace using the following scale. 
 
Item 
Very 
unnecessary 
Somewhat 
unnecessary 
Neither 
necessary or 
unnecessary 
Somewhat 
Necessary 
Very 
Necessary 
Training about of the 
food allergies (serious 
nature of food allergies, 
including allergic 
reactions, anaphylaxis, 
and death). 
 
     
Training to identify the 
top eight food allergens. 
 
     
Training on how to read 
food allergen labels.  
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Item 
Very 
unnecessary 
Somewhat 
unnecessary 
Neither 
necessary or 
unnecessary 
Somewhat 
Necessary 
Very 
Necessary 
Training on how to avoid 
cross-contact between 
foods during food 
preparation/service.  
 
     
Training on how to 
communicate allergen 
information to customers. 
 
     
 
 
Part 5.  What about you?  
1. What is your age?  
a) ____ 18 – 25 years 
b) ____ 26 – 33 years 
c) ____ 34 – 41 years 
d) ____ 42 – 49 years 
e) ____ Older than 50  
 
2. What is your gender? 
a) ____ Male 
b) ____ Female 
 
3. Where are you originally from?  
a) ____ United States 
b) ____ International/ Outside the U.S. 
 
4. Which year of college are you in? 
a) ____ Freshman 
b) ____ Sophomore 
c) ____ Junior 
d) ____ Senior 
e) ____ Graduate Student 
f) ____ Non-student  
 
5. What is/was your major in college/university? ________________ 
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6. What is the highest level of education you have completed?? 
a) ____ High school/GED 
b) ____ Associates degree  
c) ____ Bachelor’s degree 
d) ____ Master’s degree 
e) ____ Doctoral degree  
 
7. What is your working status with ISU Dining? 
a) ____ Student employee 
b) ____ Non-student employee  
 
8. How many hours per week do you work with ISU Dining? ______ hours 
 
9. How long have you worked with the ISU Dining? ______  years  ______ months  
 
10. How long have you worked in your present position?  ______  years ______ 
months 
  
11. Which type of foodservice establishment within ISU Dining do you work in? 
a) ____ Residential Dining Center  (Conversations Dining,  UDCC) 
b) ____ Campus Cafés  (Hub Grill & Café, Courtyard Café, Design Café 
c) ____ Restaurants  (Clydes Sports Club, Hawthorne Café, Memorial Union) 
d) ____ C-Stores  (Eastside/Southside/Westside Market, Hawthorne Market & Café)   
e) ____ Catering 
f) ____ Other ___________________________ (please specify) 
 
12. Which work area(s) are you involved with? (Check all that apply) 
a) ____ Food preparation  
b) ____ Service  
c) ____ Dish room/pots and pans  
d) ____ Facility clean-up  
e) ____ Nonfood contact (office, checker, or laundry)  
f) ____ Other, Please specify : _____________ 
 
13. Do you have food safety certification? 
a) _____Yes  Servsafe _____  Safe Food 101 ____  Other _____(Please 
specify:______) 
b) _____ No 
 
Please provide your email address to be included for the random drawing. 
Email address: _______________________________________________ 
 
 
S
T
A
P
L
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E
R
E
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Thank you for your participation! 
 
 
 
CAMPUS MAIL 
 
 
 
 
 
Mail to: 
 
Lakshman Rajagopal, PhD 
Assistant Professor in Hospitality Management 
31 MacKay Hall 
Apparel, Design, and Merchandising, Events, and Hospitality 
Management 
Ames, Iowa  
50011-1121 
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